This paper concerns autonomous Hamiltonian systems around an equilibrium point, with a double eigenvalue zero. The main problems already occur in the case of 2 degrees of freedom, where the other eigenvalues form a purely imaginary pair. Therefore, this research is in the Hamiltonian tradition of e.g. Meyer [29], Sanders [39], Van der Meer [46] and Verhulst [49]. It is our aim to describe versal, viz. generic unfoldings of this equilibrium point. Its codimension depends on whether the linear part is semisimple or not. The non-semisimple case has codimension 1 and the semisimple one codimension 3; this means that they will only be met generically if at least 1 respectively 3 parameters are present. The emphasis will be with the semisimple case, which is most degenerate, but which contains the less degenerate, non-semisimple case in a subordinate way. These unfoldings are frequently met in Hamiltonian studies. To fix thoughts we include the following example.
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Example. Consider a system of coupled oscillators 2 + x =f(x, y,/~) The unfolding theory, to be developed below, then
The conjugate pair of imaginary eigenvalues gives rise to a formal rotational symmetry in all unfoldings, i.e. a rotational symmetry in their Taylor series. Here the series is considered in dependence on both the phase space variables and the parameters. This is an application of Normal Form Theory, where the terms of the formal power series are changed by canonical coordinate transformations in an inductive process. The symmetry, thus obtained, enables a formal reduction to 1 degree of freedom, around an equilibrium point with a double eigenvalue 0. For similar approaches see some of the above references, also compare e.g. In Section 4 the connection is made between the planar reduction of the symmetric system and the 'backbone'-system of Section 2. It turns out that the formal integral, obtained by normalization, is a distinguished parameter in the sense of Golubitsky and Schaeffer [51] and Schecter [41] , also compare Wassermann [52] . Now Singularity Theory yields new normal forms, that are polynomial of degree 3, at least in the phase-space variables. We note that here the normalizing transformations no longer need to be canonical. Technical details from Singularity Theory have been collected in an appendix (Section 7). After this we suspend, or dereduce, to the original 4-dimensional setting, so obtaining an integrable, i.e. rotationally symmetric, approximation of the original unfolding.
Thus we obtain a perturbation problem, similar to e.g. Broer [10, 12] or Braaksma and Broer [8] . The perturbation term is of arbitrarily high order, both in the phase space variables and the parameters. This problem is briefly addressed in Section 5.
Remarks. (i) Although in the original family only generic restrictions are imposed on the lower order terms, by Normal Form Theory and Singularity Theory, the corresponding unfolding is reduced to an arbitrarily flat perturbation of a normal form, completely determined by a 1 degree of freedom system, which is polynomial of degree 3. This polynomial character
